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abstract

One Grand Challenge for Magnetized High
Energy Density is to Invent and refine
techniques to measure the magnetic fields
that transform fundamental features of
magnetized HED plasmas (possibly ICF
capsules too). We briefly describe several
techniques that could transform our ability
to measure magnetic fields.
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MHED Grand Challenge

Invent and refine techniques to
measure the magnetic fields that
transform fundamental features
of magnetized HED plasmas
(possibly ICF capsules too).
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*3mm Tb fiber —
30 deg rotation at
10 Tesla

* Measure
0.5-1000 Tesla

« Signal can be
optically coupled
without electrical
noise, quadrature
measurement
with heterodyne
modulation



Faraday Tb fiber: MaGLIF vacuum B

diode laser source
A=1550 nm, 20mW

* ; fiber PM FC/APC connectors, narrow key
\ circulator
3 o}
\
} PM fiber PM fiber PM fiber
A - slow axis ® \ *
. xmsn only ®
modulator | ¢ fiber in line
1GHz | polarization beam ~¢—PM fiber
Y | splitter . = :
polarization | : I
select SM fiber SM fiber } ~¢—fusion splice
\
polarization rotator if laser \ :
does not have FC/APC } . | g 7o fiber
output connector with aligned - MagLif —gpi _—_<|——sputtered
heterodyne slow axis output Y¢ } capsule IS retro
} reflector

pickoff \
P

det1 Y ©

Date: Feb 3, 2012
Time: 9:58:14 AM
File name: faraday_fiber_schema_2012-02-03 .vwx

—>» | det2

A5

o Los Alamos Intrator MIF workshop 2012 LA-UR 12-00861 5



Pulsed LIDAR polarimeter FRXL: R. Smith
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Bragg reflecting optics: X-ray Faraday

» Short X-ray pulses & Bragg reflecting
optics can open new wide ranging

applications in pump-probe experiments
— Faraday rotation

— Spectroscopy

— Thomson scattering

— Diffractometry

— Imagqgin
A ging

9 Los Alamos Intrator MIF workshop 2012 LA-UR 12-00861



Possible Faraday rotation with plasma

Sinars et al, Evaluation of bent crystal x-ray backlighting techniques for L
the Sandia Z machine, Applied Optics, 42, 19, 4062 (2003) - crystal .
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